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ABSTRACT 
This study is to find the perception of users in using game design which the game 
design has been applied Human Computer Interaction (HCI) rules into it. By using the 
HCI rules, we can enhance our game design interface, usability and functionality to 
increase the satisfaction of user in using the application. In order to implement the 
research, multimedia development life cycle (MDLC) is used to conduct the research 
study in order to develop a game prototype application based on the HCI framework. A 
review is done on the Human Computer Interaction (HCI), the Heuristic Usability Rules, 
HCI in games, comparing types of games and its interface design and usability and 
relate the human computer interaction with game design. The game design of the 
prototype game application is improved in terms of usability and interface design based 
on the specified HCI framework. Data is collected from respondents in the first stage of 
interview on the sample game testing. In the second stage of survey session, 
respondents have to test the game prototype with implemented proposed framework and 
again they have to give comments and also do some questionnaire regarding to the 
game design. Results are collected and compare with the analyzed result obtained from 
first interview session. Based on the result obtained, 95% of the respondents prefer the 
game prototype design with implemented the proposed HCI framework designed. The 
result is important as it can prove that the nine rules of HCI framework should be 
applied into the design of game design. The framework is important for game developer 
to have better understanding to the game design.
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ABSTRAK 
Kajian mi adalah untuk mencari persepsi pengguna dalam menggunakan reka bentuk 
permainan yang reka bentuk permainan yang telah digunakan Interaksi Manusia 
Komputer (HCI) kaedah-kaedah ke dalanmya. Dengan menggunakan HCI, kita boleh 
meningkatkan antara muka reka bentuk dan meningkatkan kepuasan pengguna dalam 
menggunakan aplikasi. Bagi melaksanakan kajian mi, kitaran pembangunan multimedia 
(MDLC) digunakan untuk menjalankan kajian penyelidikan dalam usaha untuk 
membangunkan satu aplikasi permainan prototaip berdasarkan rangka kerja HCI itu. 
Kajian dilakukan ke atas Interaksi Manusia Komputer (HCI), iaitu Heuristik 
Kebolehgunaan Peraturan, HCI dalam permainan, membandingkan jenis permainan dan 
reka bentuk antara muka dan kebolehgunaan dan mengaitkan interaksi komputer 
manusia dengan reka bentuk permainan. Reka bentuk permainan aplikasi perrnainan 
prototaip bertambah baik dari segi kebolehgunaan dan reka bentuk antara muka 
berdasarkan rangka kerja HCI yang dinyatakan. Data dikumpulkan daripada responden 
di peringkat pertama adalah wawancara kepada pengujian permainan sampel. Dalam 
peringkat kedua sesi temuduga, responden perlu menguji prototaip permainan disiapkan 
berdasarka rangka kerja yang dicadangkan dan mereka perlu memberi komen dan juga 
sebahagian soal selidik mengenai reka bentuk permainan. Keputusan dikumpulkan dan 
dibandingkan dengan keputusan yang diperolehi dari sesi temuduga pertama. 
Berdasarkan keputusan yang diperolehi, 95% pengguna lebih suka reka bentuk prototaip 
permainan yang telah direka bentuk mengikut rangka kerja HCI yang dicadangkan. 
Hasilnya adalah penting kerana ia boleh membuktikan bahawa sembilan peraturan 
rangka kerja HCI patut diterapkan ke dalam reka bentuk permainan. Rangka kerja mi 
adalah penting untuk permainan pemaju untuk mempunyai pemahaman yang lebih baik 
untuk reka bentuk permainan.
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CHAPTER 1 
INTRODUCTION 
1.1 BACKGROUND 
Computer games and Video Games are important products in software industry 
nowadays. Emerging technology gives a great contribution in improving the software 
industry. In today's world, people are more attracted to play mobile games. The gaming 
apps is getting popular and we can see that the sales of Smartphones, Android, iOS 
devices are rising. According to the NPD Group reports, purchasing of digital games, 
mobile apps, games subscription and social network games achieved 40 percent of 
games sales in 2012, it generated $5.9 billion in revenue (Entertainment Software 
Association, 2012). Therefore it is improving the economy of game industry every year. 
Game designers play an important role in improving the quality of game. Game 
designers' own experiences in making games and also intuitions are applied into the 
game design. Human Computer Interaction (HCI) knowledge is needed to be involved 
in the game design processes to ensure the games design interface is suitable to be used 
in that particular games in order to increase the usability of the games and make the 
games design more user-friendly. 
HCI is the study on how users interact with computers and to what how the 
computers can be developed to produce a successful interaction with human. Human 
computer interaction (HCI) is "a discipline concerned with the design, evaluation and 
implementation of interactive computing systems for human use with the study of major 
phenomena surrounding them"(Thomas T. Hewett et al., 1992,p.5). 
Computer interface design that we usually can see are the forms, icons, menu 
bars, home screens, data display and etc. These require knowledge of HCI to form it in a 
nice manner of sequence. The HCI Rules should be applied in game design, not only to 
make the user interface of the game become more user-friendly but also to identify the 
problems in game design at the early stage. The evaluation methods are important in the
game development process to ensure that a structured game framework for user 
interface design can be produced. 
1.2 PROBLEM STATEMENT 
As the needs high demands of consumers in the game industry rise year by year, 
technologies have also improved rapidly in order to keep up with new standards. As the 
development of digital technology is growing up rapidly, the operation of human 
computer interface is also becoming more complicated. In our daily lives, we always 
can hear that people are complaining about the bad interaction design. We are 
considering this problem might cause by the knowledge of BC! which seldom used by 
game designers because they always used their own thinking to design a game. Game 
designers are struggling with their own problem which is the processes to decide how to 
make game better. Due to the limitation of data, and the lack of theoretical foundation in 
Game Design, most of games have been developed based solely on own experiences 
and intuitions of the designer. As the result, 80% of games fail on the market every year. 
(Game Software Industry Report in Alien Brain product catalog. NxN software 
2001).Those failed games are usually due to the lacking of good functionality, usability, 
non-user friendly design and etc. Therefore, this study is conducted to investigate the 
effect of HCI in game development. 
1.3 OBJECTIVE 
1. To propose HCI framework for game design. 
2. To enhance interface design of game prototype based on the proposed 
framework. 
3. To test the usability of the game design prototype based on the applied design 
rules of HCI framework to the game design.
1.4 SCOPE 
1. The research is mainly about gathering all the source information about 
Human Computer Interaction and to study the HCI principles involved. 
2. The investigation on different kind of HCI rules that is suitable to be applied 
into game design and come out with a game prototype with improved design. 
3. The information and data is gathered from different types of relevant books 
and trustable websites. 
4. The respondents were selected from students in University Malaysia Pahang. 
1.5 THESIS ORGANIZATION 
The thesis contains of seven (7) chapters. 
Chapter 1 is discussing about introduction of the research includes the explanation of 
background of the project, problem statement, objective, and the scope of the thesis. 
Chapter 2 is about the literature review of the research, this is to explain the review for 
HCI principles in game design. In chapter 3 is the study methodology of the research. 
This chapter is mainly about the rules design of framework for the prototype system. 
Technique of methods will be explained detail in this part. Moreover, this chapter also 
contains explanation on the hardware and software requirements that need to implement 
prototype. Chapter 4 is all about the research on design and it is more focused on 
designing part. In chapter 5 is to explain the implementation part of the prototype. The 
contents that consists in this chapter is depends on the storyboard designed with design 
rule of framework. The result and discussion will be covered in chapter 6 where its 
function is to explain for the results and analysis of data that had been obtained. The last 
chapter is the conclusion after all the planning research has been done in the whole 
project.
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CHAPTER 2 
LITERATURE REVIEW 
2.1 INTRODUCTION 
Human Computer Interaction is the study on how users interact with computers 
and how the computers can be developed to make a successful interaction with human. 
The principles of HCI is applied to people who do design technology in the field of 
entertainment, education, social interaction, psychology, computer science and many 
others. Therefore HCI prepares people in related fields in addressing human needs with 
technology and determine useful system functionality and designing usable interfaces 
by considering different context of people and organization. 
Each year, people around the world spend much of the time to play computer 
games or other digital games. The game industry has become the fastest growing field 
in entertainment field. HCI rules can be applied in gaming field as its knowledge is 
really needed in order to design the system with a good interface design with high 
usability and functionality. 
A study will be done on HCI principles and game design so that we can know 
more deeply about the knowledge of HCI. By using the HCI rules, we can enhance our 
game design interface and to increase the satisfaction of user in using the application. 
This chapter will review on the Human Computer Interaction (HCI), the three Heuristic 
Usability Rules, the HCI in games, comparing types of games and its interface design 
and usability and relate the human computer interaction with game design.
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2.2 OVERVIEW OF HUMAN COMPUTER INTERACTION 
Human Computer Interaction (HCI) refers to the interaction between a human 
and a machine. Usually when designing systems, HCI will be left behind without 
consideration as mostly game designers would mainly emphasize on the coding and the 
bugs rather than the interface design of the system. It causes there might be the case 
where users do not really understand what Human Computer Interaction is but in fact it 
plays an important role in Computer Science field. Every year, there are increasing 
number of population that are using computer, so the number of people who facing 
difficulties in understanding and using the computer also grows gradually. 
The term Human Computer Interaction is the same as Interactive System Design 
and it is designed to make things easier to be used with computer. A computer system is 
made up of monitor or screen, keyboard, mouse and these all hardware made up a 
variation of desktop, laptop, smart phone and etc. If we use different types of devices, 
then the interface will support a different style of interaction. In our daily life, there are 
lot of technologies that is used such as computer mouse, touchpad, digitizing tablet, the 
screen of mobile phones, as program of a Windows or Mac that included icons of 
application and folders, the trash icon, a menu link, a pull down menus in webpage, all 
these have a common function, which is they are used as communication tools between 
human and computers. 
A User Interface (UI) of Human Computer Interfaces is actually about how 
human interact with systems. As we know nowadays the people around the world are 
using applications which involve computer screen and its interactivity between the 
system and the human. Therefore HCI rules and knowledge is not for expert used only 
but also average users. Most of the population in the world will use computer 
application in their daily life, in different market, school, office and workplaces. HCI 
helps in designing menus and screen in structured way so that it will be easier for the 
users and make human life better. It will affect the progress of user to use the system, 
the better the interface design the better the information and messages will be delivered 
to the users, and the most important thing is that the developers of computer system can 
deliver a beneficial services to the user in a usable way.
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There are five basic goals of Human Computer Interactions. HCI concerned with 
the methodologies and processes for designing interfaces such as designing the best 
possible interface which is efficient to use. Besides, it is important to know that the 
methods that used for implementing interfaces. We must have the HCI knowledge and 
knowing what types of software that able to develop interface of systems. Moreover, we 
also have to know the techniques for evaluating and comparing interfaces so that we 
able to find out the part of interface that need to be improved and edit until to a nice one 
that fulfilled the HCI rules. Developing new interface and interaction technique to 
ensure HCI can improve the interaction between users and computers. Last but not the 
least is the developing descriptive and predictive models and theories of interaction.( K 
P Tripathi, February 2011) 
The human computer interaction can be described as a point of Communication 
between the user and the computer. The flow of interaction between human and 
computer can be explained in the HCI's Loop of Interaction which including a few 
aspects.
Figure 2.1: HC1's Loop of Interaction
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From the Figure 1.1 above, we can see that the loop interaction begins at the task 
environment and machine environment. Task environment is the conditions and goals 
set upon the user. Machine Environment is the environment where the computer is 
connected to. For instance, a laptop is connected in a college student's hostel room. 
Areas of the interface defined by non-overlapping areas involve processes of the 
human and computer not pertaining to their interaction. Meanwhile, the overlapping 
areas only concern themselves with the processes pertaining to their interaction. The 
input flow is the flow of information that begins in the task environment when the user 
has some task that requires using their computer. The output flow is the information 
that originates from the machine environment. The final stage is the feedback where the 
loops through the interface that evaluate, moderate and confirm processes as they pass 
from human through the interface to the computer and back. (Hung Nguyen, 2012, 
Human Computer Interaction in Game Design, p.11)
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2.3 COMPARISON BETWEEN TYPES OF HCI PRINCIPLES 
2.3.1 Jakob Nielsen's 10 Usability Heuristic for User Interface Design 
There are 10, most general principles for interaction design. They are called 
'heuristics' which were developed by Jakob Nielsen together with Rolf Molich in the 
early 1990 and the latest set was released in 1994 by Jakob Nielsen. Jakob Nielsen's 
Heuristic are probably the most-used usability heuristic for user interface design. 
Visibility of system status is the system has to keep on informing the users what 
is going on and to give appropriate feedback in a reasonable time. 
Match between system and the real world is the system should use language and 
words that user able to understand, use phrases and concepts that familiar to the user 
instead of using system-oriented terms. 
User control and freedom is to let the users know they are controlling the 
application. Undo and redo operations enable user to recover their mistake during the 
time when exploring the application. 
Consistency and standards is the consistency increased then the predictability 
increased. Consistency of a system will affect the progress and the speed of users to 
control the system in using the application. 
Error prevention has to be applied in designing a system with clear information 
in communicating in the consequences of user's action. For example when deleting 
some information, ask users a confirmation to delete data as information may be 
difficult to recreate after deleted. Undo actions can be applied to the system. 
Recognition rather than recall is to reduce the heavy memory load by making 
objects, actions, and options visible. User should not have to remember all the 
information from one part of the dialogue to another instead they able to get the 
information or instruction of the system easily whenever appropriate. 
Flexibility and efficiency of use. Advanced users usually use systems differently 
from novice users. As novice users get acquainted with the system and perform certain 
task frequently and the system should be able to let those frequently performed tasks be
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accessible more efficiently. There should be accelerators to help users to perform the 
frequently performed tasks. Those accelerators include those short-cuts for frequently 
used tasks (e,g open, save, close, export , etc) , keyboard navigation ( e.g navigating 
through an online e-book using the arrows on the keyboard, breadcrumbs let users know 
where they currently are and let them easily navigate to the next page instead of having 
to recall from memory where they were previously. 
Aesthetic and minimalist design. A minimalist design draws the users to focus 
on the main subject at hand without being distracted by those irrelevant images or text. 
Keep the information that will be displayed on the application as simple as possible. 
Include only relevant information, or else the message will be lost in the "noise". We 
have to avoid displaying repetitive information. Categorize repetitive information into 
relevant sections to increase readability. User can jump to the section that they 
concerned with immediately. 
Help users recognize, diagnose, and recover from errors. The error messages 
have to be expressed in plain language, precisely indicate the problem, and 
constructively suggest a solution. We have to tell users what happened. The message 
display should be in simple words and avoid any jargon. Summarize the detail of the 
error without getting into detail. Inform the users about the error occurred and tell them 
the solution to solve the error. 
Help and documentation. System can be used without documentation, but it may 
be needed to provide help and documentation. With the document in hand, we can 
search information easily. It can also help users have of the best experience in using the 
system as some of the users might curious and would like to know more about why 
they do a particular task. 
2.3.2 Shneiderman's "Eight Golden Rules of Interface Design" 
The Golden Rules of Interface Design are the rules written by Ben Shneiderman. 
Ben Shneiderman is an American computer scientist, and professor for Computer 
Science at the University of Maryland Human-Computer Interaction Lab at the 
University of Maryland, College Park. The fundamental research in the field of Human 
Computer Interaction has been conducted by him. At the same time, he also comes out
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with new development ideas, methods, and tools such as the direct manipulation of 
interface and the eight rules of design. These principles is actually helping in create a 
well designed User Interface improve the usability of the system. 
The first rule in Golden rule is Strive for consistency. Consistent sequences of 
actions should be required in similar situations. For example, menus, prompts, help 
screens, consistent color, layout, capitalization, font and others should be applied 
throughout the system designed. Consistency performs an important role by aiding 
users become familiar with the digital landscape so they can perform goal-based actions 
with confidence. 
The second rule is Enable frequent users to use shortcuts. As the frequency of 
use increases, the users want to interact less and able to achieve the same effects. For 
example, user may utilize abbreviations, function keys, hidden commands, and macro 
facilities so as the user become expert, they can easily operate and navigate the users 
interface in a short time with highest accuracy. 
Offer informative feedback meaning that for every action there should be system 
feedback. This feedback should be proportional to the seriousness of the action. For 
frequent and minor actions, the response can be modest, whereas for infrequent and 
major actions, the response should be more substantial. For example, when entering a 
wrong password into the sign in page into hotmail login page, then an appropriate 
feedback will be pop out to let users know it. 
Design dialog to yield closure. Action sequences should be teleological i.e. 
leading to an ultimate goal or satisfying conclusion. These sequences should be 
organized in to groups that satisfy the human inclination for task paths with a beginning, 
middle and end. When the dialogue is complete this should be clearly indicated so that 
users know they can proceed to their next goal, or whether they must revise, revisit or 
return to their previous action. 
Offer simple error handling. As much as possible to design the system so the 
user cannot make a serious error. If an error is made, the system should be able to detect 
the error and offer simple, comprehensible mechanisms for handling the error. 
Permit easy reversal of actions. This feature relieves anxiety, since the user 
knows that errors can be undone; it thus encourages exploration of unfamiliar options.
11 
The units of reversibility may be a single action, a data entry, or a complete group of 
actions.
Support internal locus of control. This refers to giving users the sense that they 
are in full control of events occurring in the digital space. Supporting the development 
of an internal locus of control is achieved by ensuring users are the initiators of actions 
in the virtual space, as opposed to reducing their involvement to system response. 
Reduce short-term memory load. Human attentional resources are limited and 
we are only capable of maintaining around five items in our short-term memory at one 
time. Therefore, interfaces should be as simple as possible with information condensed, 
categorized and as much help offered to memorize and become au fait with system 
operations when users navigate through the digital space. (Shneiderman, B. and Plaisant. 
C., Designing the User Interface: Strategies for Effective Human-Computer Interaction: 
Fifth Edition, Addison-Wesley Publ. Co., Reading, MA (2010), 606 pages. Available 
from: http://www.pearsonhighered.comldtui5einfo/)
 
2.3.3 Don Normans Principles of Design 
Don Normans Principles of Design are from Don Normans seminal book, The 
Design of Everyday Things. Most design is intended to be used by people, so the needs 
and requirements of people ought to be driving much of work throughout the entire 
process. In this book Norman emphasize on making things that is understandable and 
usable. This dimension is emphasized because it has been so long neglected. It is the 
time to bring it to development process. According to Norman, good design will have it 
all —aesthetic pleasure, art, creativity and at the same time be usable, workable, and 
enjoyable. . (Donald A. Norm, 2002, The Design of Everyday Things, p.10) 
In the principle of Visibility, the user can tell the state of device and the 
alternatives for action by just looking at the system interface design. In some of the 
design, the crucial part of information has been hidden away. The important information 
is left out due to some distractive design. Therefore, it will minimize the significant 
cues that should be known by users. The more visible functions are, the more likely 
users will be able to know what to do next. In contrast, when functions are out of sight,
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it makes them more difficult to find and know how to use.( Donald A. Norm, 2002, The 
Design of Everyday Things, p.116) 
Feedback is about sending back information about what action has been done 
and what has been accomplished, allowing the person to continue with the activity. 
Various kinds of feedback are available for interaction design-audio, tactile, verbal, and 
combinations of these. In design, it is important to show the effect of an action. Without 
feedback, users will always wondering whether anything has happened. For example, 
when the button is pressed hard enough but there is no response or feedback, users 
wondering whether the machine has stopped working, maybe it is doing the wrong thing. 
Constraint is the design concept of constraining refers to determining ways of 
restricting the kind of user interaction that can take place at a given moment. There are 
various forms this can be achieved. For example, a diagramming tool for drawing 
organizational charts will prevent the boxes and lines from being dragged and dropped 
and rearrange into configurations that are not semantically legal. Another form is that 
the dots-per-inch setting on a scanning application is often controlled by a slider that 
restricts the chosen value to be within a range such as 100 to 400 dpi. This is a good 
example of a control that can show a constraint visually. 
Mapping refers to the relationship between controls and their effects in the 
world. Nearly all artifacts need some kind of mapping between controls and effects, 
whether it is a flashlight, car, power plant, or cockpit. An example of a good mapping 
between control and effect is the up and down arrows used to represent the up and down 
movement of the cursor, respectively, on a computer keyboard. Another example is 
using descriptive labels or icons on buttons and menu items by using controls 
consistently. Control should be in logical ways that match the real-world objects or 
general conventions. (Kevin Matz, 2012, Donald Norman's design principles for 
usability, Available from: http://architectingusability.com!20 1 2/06/28/donald-normans-
design-principles-for-usability!) 
Consistency refers to designing interfaces to have similar operations and use 
similar elements for achieving similar tasks. Consistency is helping users recognize and 
apply patterns as one of the major ways that people learn is by discovering patterns. 
New situations become more manageable when existing pattern knowledge can be
